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A. . .TIME 

B. .ACCUMUU\TED VALUE OF TRANSMISSION RIGHT 
GRANTING TIME 



^ (57) Abstract: A central control station performs a transmission right assignment according to a rule that a value, which is obtained 
S by subtracting a polygonal line (11) representing an accumulated value finom a certain time point (tO) of a transmission right granting 
^ time assigned by "an actual transmission right assignment" from a straight line (10) representing an accumulated value from 
^ the time point (tO) of the transmission right granting time assigned by "a reference transmission right assignment obtained by the 
^5 average data rate of a communication station or the like" , is always confined to a range defined by a certain value (TXOPbound) 
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that is smaller than "an accumulated value of average transmission right granting time assigned to a permissible transmission de- 
lay time by the reference transmission right assignment" (C-Tdday)- In a conmiunication netwoiic, a communication path quality 
that a transmitting station requires with respect to a conmiunication path can be realized with flexibility maintained with respect to 
scheduling of the central control station. 



Tdelay) cfe y ti'h* ^Sfc^-ffifll (TXOPbound) "Cttl^lMIS* *t«. 1 5 JKIUfC?ftoTi&««a y ST 
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m m m 

(i. IEEE802. 11 te: MU o fc ^ 51 ft ^ <^ <t 5 
3£¥^ LAN (Local Area Network) ^i" 5 35^ ii b "C V^ S o 

^ V \ ^<n> i^'f r ^ iii^jt 6o 

M;t(«s ANOfcJ?)(D^2p^*&T?fcS IEEE802. 11^ 

j^^ilfS^^ (AN S I / I E E E Std 802.11,1999 E 
di t i o n ^ ^ t^*DV>Tf*. DCF ( Distributed 

Coordination Function) ^iq^t^tbSCSMA/CA (Carrier Sense 
Multiple Access/Collision Avoidance) 7s (0'^^WM')5'^ii^%Wti ^ 
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h V -j^f-'$'^mi-m\^mmtf3:^o -t^j^ty-h. j; 5 ^^^^ h y - 

(D — ^mt UT. ^ h !7 — tJ^ Ji^cfa^glJI^^ 10 2 ^DSi^-ft^ (aitf ^) 

iy VV — '^Km^ohir^:^ h y — a-t*— ^J^^^ h 9 :7 #^4^^:g|-r 
^ Ij: *f U T it *i o # # ^3 5 . 

.biZBc^ I E E E 8 0 2 . 1 llij^a{t;^^<^)#'a'JJ:fi> TQ'Etn-\-t 

HCF (Hybrid Coordination Function) bW\f.fl^^^W4^Mo:> 
mnfi^n^^r^X\i^^^ TGE>aS2 O O 2^^9^^m^^::}3V^-cm^Ufc 
V^y V (IEEE Std 802. lle/D3. 3, 2002 id 
f$^mi-1r^-^^) ■eW:^ HC (Hybrid Coordinator) tm-\tf\.^^^mn 
mt^^y M7-^ JcJi-f-5 5ll^t^c^ ^7-7^^^ (Dm\tm(D-'U-%:^m 
i-5„ H Ceil^cDaiii^fiWS T A (Wireless Station) ^l^^f^ttSo 
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1f^« Traffic Specification (TSPEC) P? T V^ 5 „ fcfcU 

=f^^(o ^ y ^ ^^Km-f-^^nti-t. mK.ii^ h 9 y ^ iy ^ (om 

WrflPi> ^ V> 5 i P Jfeif #-efe5o Drafts. 3 IJI^^ $ tuT V> 5 

TS Info ACK Policy J*. ACK (^fflfelSit ^) ^dSi^^M*^ 
^PJ&^x *5j;-a«, bV^A C KJ^^^te^t-r-So OO : Normal ACK, 10: 

No ACK, 01 : Alternate ACK. 11 : Group ACK irJ^fcoTV^So 

Direction its 00 : Up link, 10 : Down link, 01 : Direct link, 11 : 
reserved "Cr 5 o 

Minimum Data Rate «^ h 9 7 >f 1/ ^ <OMi&^^^ h (bps 
i-„ MAC/PHY Overhead {•i•^^tl/''^V^„ 0 (Dm^^itMH^l^-V ^ o 

Mean Data Rate ^ }^ 7 ^ ^ iy ^ <D^i^ h (bps ^^-to 
MAC/PHY Overhead {*-^*t^/'feV^o 0 O^-^ }t«E jg-C S „ 

Peak Data Rate h 7 7 y ^ <??:^:*:fF^ b (bps ^-ji) 

■fo 0 o^'^{:i#m^-t?fcSo 

Max Burst Size f^i . Peak Data Rate •VMMi-^s h 7 7 W ^ (DML:k 
t'— h (octet ^jS) tr^-fo ti.J*"5T^ 1/— h b 7 :7 >r y iJ^ 

Nominal MSDU Size ai^ (DM S D U O ih-f X (octet 
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m^"^ o^<o'f—'$' <D^^ X(oz. fx. y Yii^hM.Kom. ^mm 

0•^!/^^'-^FP^S^I^V^fc:g:$^^:^UV^„ MSDU Size = 0 (Dm^\-iMi^M 
Inactivity Interval it. M S D U (D h v ^ iy ^ f>^WLthX o 

^m-to 0 j6S ft Jg^ttfc^-a- Inactivity \Z X V) l^mUl^MWi ^ tl^J: 
Delay Bound f*. h 9 :7 ^ 5/ ^ (DM S D U^ailCff ^ ^ n:^^:^^:^ W 

(jtism{4) ^^i-o 0 (D^-a-f^sifg^-cfeSo 

Min PHY Rate fi. h 7 ::7 ^ 5/ h (bps ^^t) ^^"fo 

Minimum Service Interval i^i. Y 7 y ^ y b T t§I It # ^ 

il/S KPi<C»ft/h'i[Sr:^i-o Direction field Uplink/Sidelink <D^^ 

oS CF-POLL 0§ii&NF^J©^/>F^.Pi (jusj^{4) 

- -C 5 o 

Maximum Service Interval fi^ h 7 :7 5/ ^ ^ b T iUfa -f^^ $ 
tbS ^PilOS:*:flS^I:^i~o Direction field iiS Uplink/Sidelink (Om^ 

oS CF-POLL Oii^^^J<^«k:'C^Pi (ais m^fc) 

-r w S o 

Surplus Bandwidth Allowance Factor V 7 "7 >( y <DM S D Ufe 



wo 2004/039009 PCT/JP2003/012808 

5 

X. nT^. MAC/PHY overhead ^Ir-^tP^ IS -^iH^c^ IF *^OJt;%^ "f-o 
C:C5T S P E Clf #^#WS T Ad^b^tS bfcHC ti. ^WS T A 

mmiz.mir^t\'n^n\^^ {:^^i:^=^-V:yi!^). :i<Dy^^i^=^-j^<Dm^ 

HCdif5#^l2:#-^$tl.S3^it=ft#-^NF^f:iTXO P (Transmission 
Opportunity) t^^fi^o H C li^ft ;t J: 5 irf^WS T A 

ItTQoS CF-POLLi: J^i-£n^^<^ y V Sril^^ti-^ t 
ft^tc^-r6TXOPCD##Sr=fT5o QoS C F - P O L L -Jr 5, b 
isili, TXOP LIMITS: iq^(^tu5s 5ll<t*SdS##$ ttSfypt^F^ 
l^lM-r^lf ^^S-g-^tbT:33 »9 . QoS C F - P O L L ^^fe i: jfc o T 

v^:5ws T Af*. r (r>m^^mnx(r>'f — '$'<D^^mt^f^^fy^^o 

® M O Ji <i S ;0S 3I <t ^ O M A C ® 131 *f U T ail ft -fife ^ i" S 7* — ^ <^ 
^-fifc^MSDU (MAC Service Data Unit) ^ iq^J-f tl/T S „ M^\C :^ 

5fi^:65^^ ^tvT V^;5ol^6 (a) Normal ACKS^ffiV^:fe^ 
^6 (b) {^Group ACKflrffl V^:^^fe^ffiV^fc#^fe 
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t?$>5o ^6 Normal AC K ^ ffl V^ ^ "t? ft ggl 

mm-it)i^<^iy h 1 1 0 ^mm't^tcxj^ic^mmmt)^h^(Dy<^y h\^n 

ir^^mmm^m (ACK) l l l SrigiHUX^s b 5o — :fe'Group 
ACK<l^ffiV^fc#^feTMi, ilUt M ^ <t ^ fJl M b Tit |^ O <5r 5, b 1 1 
0 ;Sr/^ — b 6tf2:illf& ^(^^igl-ft^dSG r o u p Ack Req 
u e s t t ^t$ti^y<'ir h 1 1 2 ^mm l^iiLm-^. ^tit^Siimmi^^ 

^^m^m^^^^t^G roup Acki: V^ittl ^ y< 'tr h 1 1 3 ^ 

— >Jr i^;^ i: UTS 6 tJi^-T <k 5 f;:®5e^ (IS 6 -t?«N^) 
(r>/<^y h^iHtc J: tbS^"?^ — i^Sr#^S„ 

Group Ack (^#^^fe^ffiV^5 ^ 1g^<^^-« <5r h cD^jtflimif ^ 
% — Slc5t'ft^teia^i-5 ;i^;>JS-e#5fciC>No rma 1 ACK(D# 

h S N ^ :g < ^ ^ -r tt i- 5 J5 if ^ ft ?l ^ It # ^ it -r 5 ^ ^ Jfc < 
i: tJ: jfe S o 

^Jx-fi^a® {CIEEE 802. 11a ^^^ffi Ul/h^-g-. Norm 

a 1 ACKt^ffiv^T 1 ^'^'ir y h ^ ^i^i" S J?) iJi i^^M >fc ^ <^ ff-^:^ 
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M S D U1^^ X : L (bit) 
h : RPHY ■ 

(?320-efc:5o IEEE 8 0 2. 1 1 a <D<^3® Jl "Cffi ^ ttT 5 O 
HI 7 tsi^-r .t ^iJi'^Si^— bRPHYJ;t)— #lJ:^^^ttS<D-t?. L (bit) 

S D U ^>ei3^i- S (T^lClifi^MT'^O F DMi/^'^^/W^NSYM i^i 
NSYM = ceiling {(310 + L) / NDBPS} 
Jfe . ^-^^ h5llftNF[^ TQoSData 
TQoSData = 20 + 4XNSYM (jus) 

_b|BQoSData^-«>ir h %^^t Lfc^tJl^fB 5 A C K^-?>5r y 

^^;l•OV^T«^ -LIB QoS Data y^'ir^y h (D<^3a V— h RPHY J; D A C K^-? 
-ir 5/ h <Z)#I-ffi Ix— h RPHY(A C K) — i: ^ 5t $ tt . RPHY(ACK) 
J; 19 NDBPS (O^jJS^^^ (^7#fig). ACK^-^^j'h ^^a^-T S <^ 
IcliK^il^^O F DMi^^'^^^/V^NSYM « 

NSYM = ceiling (134 / NDBPS) 
-eti-^T^t: Sfcfe. /"N'-Jr 5^ bit ^t^^ TACK 

TACK = 20 + 4XNSYM (/zs) 

fiilJKDti-^ J: ?) QoS Data^-^^ir 5/ h t AC K^^^ y h O ^ ICl d=» 5 ^ 
!p ^ r^T T Normal ( L, RPHY ) n. 

T normal ( L, RPHY ) = TQoSData + SIFS + TACK + SIFS (m s) 
T'-^x. bi^^o fcfc U SIFS y Vm(0^^ y T'l^M^^ I E E 

E 8 0 2. 1 1 a <7)i^S^ %^-ffli-S^'^<^;Sr#:6t^JiM« 16(*t s)-C 
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QoS Data y^'^ iy h Sr "t" S O ^ J^fc ^ K TQoSData t^loV^Tfii. 
IB^Normal A C K (^^-g- ir H Ctf^^-e-^ ;t 6> 5 o 

Group ACK Request y<^y h ^mUT ^ <Ok^t^m^J:mmKo^^X i-^, 
JilB QoS Data '^^^ h <D(^Ml^^ h RPHY J; t) Group ACK Request 
y h (Om^^— b R PHY (GAR) f)^ — Mi^^^ ^ tl ^ (O X , ll|7d^P?R 
PHY (GAR) tC^/^:-rS N DBFS © ^it J5S ^ x 

NSYM = ceiling (214 / NDBPS) 

TGAR = 20 + 4XNSYM i fi s) 

^<^V hil^'fi^fiaTGAR (om.t^^'^-t^o 

— Group ACK^^<5^ 5/ h ^3llf&-t-'5<^lJ:ie:^^3fcNF^l-oV>T^>. ±13 
QoS Data y h ©i^llV^— b RPHY J; «9 Group ACK^-^-Jr y h<DB^mi^ 

— hRPHY(GA) — Sl-^^^tl/5<^T?.12l 7 RPHY(GA)fc*rj4:-f-S 
NDBPS OiE^S^fe ej^x 

NSYM = ceiling (1238/ NDBPS) 

T GA = 20 + 4 X N SYM ( ii s) 

J; t) y<^y haiim^^TGA (Dlii;5S^^-rSo 

£JL±./&=»?^ N-ia*^ QoS Data ^-^-Jr ^jx h ^ G r o u p ACK Reque 
St/Group A CK^^^y h <D *='3&=' 5 ^^P^P^ T group (N) 

( L, RPHY 

T group (N) ( L, RPHY ) 

= N • TQoSData+SIFS+TGAR+SIFS+TGA+SIFS (;* s) 
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— h^N<DG r o up ACKi/— '$^V>^t^ffiV^T^•?'^r5/ 
Vmm^n 5 m<D 1 y<^^y h fcfc t) 0^:^mm^F^<^^^iifiT group ( L, 
RPHY ) 

T group ( L, RPHY ) = T group (N) /N (/is) 

_bfBOtl-»lJ:*5V>-C. Group A C K =1: ffi T x — iJ' ^=fT 5 

±IB(^ J; 5 t-G r cup ACK^^V>T>^^tr=ff P^-^fJiJi^-^ — ^ 

5^%^ T XO P O^K^^j^-ffci-So b>6=»UGroup Ack Re 
quest /G roup Ack <Dy<^iy h ii fS M ff: S <^ {±1 

UT J; v> tt-cv>5:^ae). a:#-b"e{i — ;^ ^^i:v^5tE^«# 

fe*:> 19 iJl^J^i^f* Surplus Bandwidth Allowance ^V>5TSPEClf# 
5|r«t':fc$!jt^MtJ:fe3l'et 5J;5^il5^.CoTV^Sor.t^.^;i>No rma 1 A 

cK^^ffl uvh^-a-fc Jti5?b-c> m^iTi^-^m tti:^x-$>^ omm 

< OJt^tc:*B^i-5lf ^-efcSo Group ACK 

5 Surplus Bandwidth Allowance <D^^:^^i^&.T (DM ^ h ^ o "t^ 
t?"^^ T S P E C iZiWt^ir^^ Surplus Bandwidth Allowance (Asurp) 

Asurp = T group ( L, RPHY ) / T normal ( L, RPHY ) 
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Jfe *3 m ^£ <^ K 7 :7 h -t? 5^ ?ift IB $ tt T fj! V^ ;6S , surplus 

Bandwidth Allowance (Asurp) (D ^ <D iZ. i^X ^ y hlf ill <^ {21 

5 -^^5 p E RT?#x. ^jtbS^-a-l-tt — ^Jj: 

1 + P E R + P E R2+ P E . . . =1/ (1-PER) ftOi^igg 

S5ll^*i6^>#ltUfc^'a-<^ Surplus Bandwidth 

Allowance (Asurp') 
A surp* 

10 = T group ( L. RPHY ) / T normal ( L, RPHY ) / (1-PER) 

b^^5o f^:f^!U_b^^^43V^-C P E R (D^S«ii^t «MT*II^ iilog* 

•tii^^J^Md^ e);h/fcT X O P (^^r^F^tfN o r m a 1 ACK 

15 t>L<J*Group ACK^IBV^Tll^^^:5l^BS^^T5#'6'<^^"?'iry h 
^il-^ — 'Jr — SlC^-fo EI8 (a) Normal AC 

K^fflV^;/t^ife-efc t) > 1^8 (b) J:iGroup ACK^fflV>^^fe 

sr^v>fc#fe-cfeSo Group KOY.^m\^-x. ^m<o/<^vy^ 

Group Ack Request^ Group Ack(D — jftcDi/' 

(T burst) ^ ini-So 

t LT f^ijD r a f t Supplement to ST 
ANDARD FOR Telecommunications an 
d Information Exchange Between S 
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ystems — LAN/MAN Specific Requir 
ements — Part llrWireless Medium 
Access Control (MAC) and Physical 
Layer (PHY) specifications rMedium 
Access Control (MAC) Enhancements 
for Quality of Service (QoS), IEEE 
Std 802. lle/D3. 3, 2002;a5fe5„ 

fctx.t3i. mi^mib^m'^i^— ^(oy^y^iv^ ^m^it.^\z.7. h y — 

fe^::t{iE1901 3 0~1 3 3tiHC{Cj;S$^^*7fe>^>Jr-:?3L— y 
i^'Or^:^^^ b-CV^ 5o 1 20 36SQoS CF-POLL^-^-iryh. 
12 1 ;iS5^^S^l;:jy-UT#-^$tLfcTXO PSr^UTVN5„ 
YlQi)^'^'mm-b^h<o^~<n>i: SPECO*lt%^^tU:fei:^^l-'C%^ 
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t v> 5 ^ li:>feo-cv>5o iJfr{J:-S-;tf^, m^cz^K^^' 
h X ^ tiX ^ ^mX' itH C (D ^ =1. — V ^icMl^Xi^^ fj:§^ 

'=^^mmm^^h<Dmmm<D-^^:)jK^^vxmmm(Dmm^^^ 

^-fb^S ^V^5wi:%^"f-„ 01OJigl9(^#3K— yv^iJi^UTfeS 

-^^KtJifij 'o ^x htitcTxop KMi^xmm^^iffch(oxh^o 
mi 0 i:^ , jK— yi^^i3 3l;:j;!9Ti~T 2 o^^rt (CLfiJ mx h 
tltcTXOP<DAit:^—V 1 3 0~1 3 2 ^ Jtig^ b T ii> V^ ;i i 

^JSo Hfe V'- h O;^ h y -^^gfDi-#'^^#;t5 i: , 1 3 3 O J; 5 

jK- y ^ ttfc^-a-tcifix T 1 ~T 2 o^^(DW-eM#^$tb§^Bff6^ 

6 46 . ^ T 2 *5 V> T ft 5/ T tIc 3^ (7) M S D U (MAC 
Service Data Unit) :6S ^ < ?g * ^5 CI ^ 5 » -(K ^ ^ T 2 Ji -ffc ^ 

e>if uv^Ms Du 14 0 <Dmmm^i:>^^tcm^^^:^^ ms du i 

4 0 y :7 T oib=^SJJ:Atbe>tt5 fcfe. 1 3 3 <^ i 5 JJi^K— y 

>'^$tLfti^'^l2:f*M s D u 1 4 0 ;as*|i!3(J:3lltti ^tbS * < #fc ^ 

^ n ^ i^'^W^^ h ^ f)^ . T1~T2-^T2'-'T3 O ^ ^ il^ 51 

i-X, MS D U 1 4 0 i'lM-t^nm(Dm^i)^. 130~132<DJ:5i-2K 

UT V> 5 ^ 5 w i: fi. ^-^^lyhm^m (Packet 
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LossRate, P L R ^ |B^) jS^if ;()q V^ S w $rS* b T V> 5 o w "C 

y hxi-i. miBmii>^if(Dum(Dmmx^mmKn\^x^mmmmm(om. 

^ H * -r J; v> ^Mc: 11 i- S it ^ ;6S ^ ^ n -C v^ v> „ 

mi 5~^l 8fi. 4»:fe^J|^^*^ 6) (Dfe>8r /jt5^'ft*i<^-^;t::^(D*^«3j 
^^UTV^5„ Ifefc b;i<^^J-Cc}5:^$IJ^3|I^(il 0 0 T U (D "Cjll'ftit 
#J^^^T-oTV>5 t>0 ^: — ^»3^^fe:fe «9 tJl 3 0 ^@<DMS TDUii^m 
mmXAt}^tl^h<D t #MS DU(DS:;k:^i^fF^^rafi 5 0 TU 
X-¥x.hfl^tm^VX\/^^o ifc-^i.. 1 TU=1 0 2 4 u s ^i-5o) 
mm<DTXO'P ^iZ:t3i-f ^W^^i-i. ^ (D T X O F \Z:iS\f^X tiiti ^ tl ^ ^< 
h<^^%^bTV^6„ 1 ) — (M4) <7):^T<DTXOP§iJ«9 
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O P#J (9 1 ) x^c^MS DUdSjgj^UTi^m^tvS «fc 5 ^ 

0 1 6 tei^i-TXO PfiJ «9 (^J2) lOOTUc^raiCt (T 

0 1 7 {ii^-r T X o p#j !9 (M3) t (Tu) (D^m^sm 
(DMST>utimm^xmm^ti?> o ie::^-j^c3^fs*i##dsfTfc>tt.(i 

0 0- t)(TU)<^NFKJJ:6 ^<z>M S DUjdSjej^UT^zltti J; p iz: 

0 1 8 tJ:;^i-T X O P#J «9 (^J 4 ) t (TU) (D^K{il8 

i®oM s D u:ss:gj^ uTiiiffl $tT.s J: 5 j;i^^t*l##:as2fT^ti.( 1 o o 
- t) (TU) (D^^i;i3^cDMS D u^s^j^ uriUm J; 9 (cJ^— 

iai9~|g!22f*s Illl5~|i|18 l3:^1-±|B<Otf':fe^J^^^d>f> 0:ir 

l!:|^'fbi-5;&=»lcM'r5->^ 3. i^ — 3 i/H^^^m bTV^5o fcfdb^tt 
IciJ*. #T xo PfiJ «9 ^TO^^^^oTV^5o iaj2:f:ift:^^illagM^ 
i^OiEt>#-^T|B b-Cfo5o(^:^ei^fl^^^K^^ 5 0 TUT'fcS 
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^^(OT. by— A^T-:/y>ir — i/a^-tc:?*, ii ft ^fb T ft^ ^ IB 

Jfe^'^'jrj, h«^^35S^^E-r So T>^y <5r — V3 J; o T « P LR= 1 

-ejE^nitbf^-rs ^5<^ % fetb(^> p LR = 1 0-" ^igf>^i:i-ST:7' 

cja^^j^j^^j-^l^X h y — i^<D#tfeJ is^^Je: r — y :^ ij: 
f 5 *i #f ^ $ ^ T V N 3te V ^ o 
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delay ti-^ t^. 

^1 : 0 ^ Tbound< T delay 

^ 2 : 0 < C < 1 

^3 : TXOPbound=C • T bound 

;^ C . TXOPbound^ T bound ^^V^T^ ^M(Df^M 

■ t 0 tc^uT. ^^{to, to + t} (Dm\zM^KH-¥^ti^mmmH 

^^m(Dm^i^-d^'^iZ C • t - T X O Pbound &<±(Dm.t Jfe -5 ,t 5 

ma^. ±mmm^^j:mmmH^mm(7:>mmmtitm\^x^ ^mmmw^m 
NfWTdeiay oi^tcfij V) ^ X h ti ^ mm^ ti:mmmH ^f^m <D mmm^^ 
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17 

nm-r?>m (^f3:t>-hC • T delay) J; V) t> $ Jfe 5 - Jt'fit (TXO P 
bound) i < ;S^V^ j; 5 {Ci^^f^ifiJ V) ^X^n P ^ V^ 5 d ^ 

S o 

Txopbound i^M-r ^^m^mm^m 1 ic^-to mm. ^x(d^ 
^mmmt^m&-t^^mm^^vx\.^^„ m i i^^\^^xmm(omM.it t 

T'^HCil^l 0 ■C^$tVT:}3 t) . ^M(DmmmmTiZMl.XC ' TT'#x. 

5 f^^\^^^K'Z^wtf^^mm^^^^tih(Dx^<^xhi,\>^o fs: 
^m^nox^^umm\^m^-r^. t\^o i:.o\z.mmm.m±xm^^ 

121 1 K^\^x^^umm\tjmmm<o^i^y'^^ ytj^^t^^-^i^b 
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18 



mi (C-Tdelay) J: «9 ^> /> ^ S — J^^lt ( T X O P bound) XM\^m 



t - Txo p bound) x'^m^ti^w:mL^m^T2</^xh^o ±m<Dm^ 
iz^v). laiftimB-d^mim-L^Tm flits /^jasi^-r^s r ^ 

10 ^H-^^tl^mmmU-^^m^^:it>^C • Tdelay-TXOPbound=C • 
( T delay- T bound) J; 9 t /h $ < Jfe 5 ;i t ^ ^ U T *5 9 . -^rCDMSD 

jt ^tb B dsnrs^L ^ THIS w t i!>^f3:i-ftiti. mmm(Dmmy<iy y 

TlS:tS*SMSDU£0^f:±, T bound == T X O P bound/ C ^Wtil A:^J ^ 

:7 T X^it ^ 5 I* T bound= T X O P bound/ CXUWi^tl^ 
ri:^jt^UTV^5o w (^fca6^M S D UJ*a (T delay- T X O P 
bound/ C) 5? tt S SiH.^ # SCiarJSlJSt^x 

>^^:j3> ±lB#^^^:*5v^T. mmMm\^ i: <^ X It rmm^^i^mmmm *) 



5 
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T^iUftMS DUifcjdS^ mmmmWlrm^m T delay J: 0 ^ ^ Jfe fe 5 - ^ 

f^m (T bound) i^xti^ti^MSDum-v^iz.Mm^ti^ X ^i^mmm 
'^^mmm(DmmmH-^Km'r^±mMm^^it fii:M(D^m {to, 

tO + t} {Jl^fLT. (t-Tbound) A;^ $ tl. S M S D U ^ at-ft 

IS (TXOPbound) ^^m^m^i^f^^^h. I^DSyRB^. 5^fS*i##^ 

(Tbound) i: V^ 5 m>^T-*iV>fc:^^ i: Sr^ LTV^ 
ii^^<^5limx-^ 5^31151 j^l^^^WT delay (?:>^^^:oV^T 

DJ?)4I:fe$^J^^^{^:^^UT*5V^T ^ J; v^ ii -ft ^ - 

y^^^^^^C, TXOPbound, T bound (Z> ^ Id o V> T ?t . ^ O 5 CD 
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L-Xff-^L-'^^Mi^W. (Maximum Service Intervals Tmax t^Mi) <0 
m.1i^'^M\UM'^-X'^\^^'k\C\'i.^ T max -=e O O . fc6V^f:iTmax 
(Om^'^h LTTbound t U< «TXO P bound ^O^S:^^bTt>J;V^„ 
±fBtf>:fef!l^i9MJ*s Tbound t> L < J± T X O P bound <D . 
ai^tMffiiJj&^'fe^^rNormal ACK^^ffli-^d^s Group A 

511^:^ < Jg*6 bT o T t> J; Tbound t> b < T X O P bound 

< LT ^ V>V^d^^iii'ft^fJ:#^a, , Tbound 

t> b< J^TXOPbound < U T ;^ a. — /V ^ S J: 5 Ij: 

-hia^^fi. IEEE Std 802. lle/DS. 3 2 0 0 

fi. Normal ACK^^ffi-T^) T?^ i:V>U. ;^ h-e^H 

m{l!l/ii^e?<^^^?fe^1t^i: UTJ*> Group ACK%^ffii-5) 
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^ mm mib^ h - ^ ^ mm m^(oy'-'^ mm ^ % i^^^m.^ 
-r^^t \^xox^v^M\^ 1 <^(Dmmmi^(Dy^mmmt vxy'-i^mm 

mmwi \> mx\z:x\) ^mm m^^ ^ ^^^f — mm o mmwi\-c 



^4 
^ 5 
^ 6 



0 ^ T 1 bound< T delay, 0 ^ T 2 bound 
0 < C < 1 

T X O P 1 bound= C • T 1 bound, 
T X O P 2 bound= C • T 2 bound 
^?iSfcf ^-^^ :^C,TXOP 1 bounds T X O P 2 bound. T 1 bound. 
T 2 bound ^ffi V^-Cs 

^%(o^n to{;i*J-b-c.NF^{to. to + t} orai-II^J-#-^^tL 

Sai^S*i#-^^^<^^^ili3iS^{- C • t - TXO P 1 bound ^_h<D#:^ 
J^ii 19 . C - t+TXOP2 bound lj;T<^)j|i^'fcS<t5 tJ:^{tti# 

_b|BO«^tc::j3VNTJi> { C. TXO P 1 bound. T 1 bound} tJl <J; S 
iSfi-tt^-C^PC-e. ^^\Z. {C. TXOP2bound. T 2 bound} \Z. 
J: § $IJ P5dS;tjn ^ o T V^ S o J^fc >^ >ir 3. — IJI ^-f" 5 IS ^ o 

^ ^ ^ ii {f t;i *f -f- S :^ -{r e;? 3. — /V ;6S ^ ^ jj: i5g t? o T ^> ^ © ill ft 
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ill^NlM;d^>±iaT X O P bound ^ b< T bound (D ^^mtatg.^ \^Xm% 

^J1^^^i^T X O Pbound t> b < f:iTbound © :if ^ 6<J ai fff ^ M 

tg;fc/^<5r 5, hm^^i^m^i ?>o ^ v^/^°<^^ 5^ b ti ^ ^ * i" S >^ h V 

— A ic:^ UTttT X O Pbound ( U <« T bound) OMJ^/J^ ^ < X. & 

— -^^^:oV^T^*TXO Pbound (tU<ttTbound) ©#L»i:^C # < sfe o T 
^>=S:bJfeV^„ t> 5 A/T X O Pbound U < J^Tbound) (7) « ^ V^ 

#3aSA#'5rii"efcS#'^J!lt:iTXO Pbound ( t> U < T bound) <0^^ 
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;^ -ir a — 71^ ^ jgatf - ^ "T? ^ S o 

^J^P^^:i^ T X O P bound ^> U < fiT bound <0 McW-^-^ii^^ . al^IMiHJ*^ 
e>0 r;^f — y >- jj^ UT#C UV>^IW^PiO:^::^1B:j Tmax (OMWitX^X^ 

m^t^T s p E c FtK— y UTtfe uv^^r^^Pi(^S:^^^^i:J ^ 

^i" Maximum Service Interval (Tmax) i: 5 ^"^ 7 ;^ — t?" S o 

U^d^oTx i ^ tfrfe^J^^^iS^ Maximum Service Interval tJl 

i^^-r^sw-i^mmmm ^ mxmm. •t^t>%c • Tmax ^^oxtxo 

Phound (OUt-r^ ^ ti-i-^m^Xh^ t^:k.hti^o TXOP 
bound ^ J; p C • Tmax t-T^U^i^-h. Tmax Sr#S^ UTTXO P 
bound ^^Je)5^:i::&St?^5„ P^^^Jl. T bound ib J: 5 ^* T max 1" 5 
i^^^l^f- t> > Tmax UT T bound tr^«>5wi:;5S-e#5o 

_blB<7)^^{j:a; t) ^ ai^t^ tf^iU^^M l->5j- U T T X O P bound t> U 
< (iT bound cD:g,#:6^Jfe|t^?^5ti-S fcfet^lf ^^T SPEC 

pimmi^. Txo Pbound b< ttTbound (D M^W-^ . mitmmi)^ 
am^tT*3 5 h y — AO ttk— y^^^/LT^uv^^rara 

PicoS:'cjiSj Tmax 04'-^^ M^i^ <D m.^W'O (D (omik t VX ^^-f- ^ 
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P bound ( t> b < ft T bound) (Dfli ^ ^ Jti" 5 CI ttS tJl '^i o "C V^ S o 

^tc±^(Dm^Kx 19 s mmmii^^^mmmKMvx Txo p bound 

^) b < fiT bound O Af*:6<J ^iC Sr ^^-f- 5 <?5 ^ tr T S P E C 9 

an^tL J; 5 b-r^mmy'-'$'(DMizmmwemwmi t delay (^nis:^ u 

S P E C JJlf^i r:fe:^C3ijSfP?^^P^J ^^-t Delay Bound (T 
delay) t 0 ^< 7 — ib^^^ir ^ o UfcdSoTs fc t :Lit^^mmm 
i)^. Delay Bound Wm (D 1 X 4 fj: if K^mir mm\^^ ^ ^ 

mT^mmW] ^mX^m. -r^^tJ-^C • (T delay/ 2 ) -^C • (T delay/ 
4) tr^oTTXOPbound (DW. t -t ^ :l t il^^M^X ^ t ^ ^ ^ n 

^ o 

^ Jb|BO#^f^l J: 19 s cfr^^J^^fe:^ UT T X O P bound 

hV< f^Tbound <DM,i^^f3:m.^^^-t^-ni^<0^m%:T S P E Cy<^ 

(DWc^m'^i-^ tf-j:< m^-t^ :l tf>^Xt ?>o 

mnmn. T X O P bound % U < (tX bound O A^Ssjcg^ ^ , ii^t^^BOdS 
mm^n^ ^ t-t^^^<0:^ h V —J>><0 TM:^J&MW^^mi Tdelay 
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^0 4'-e:ft/hOlit5|:itot>(D(D|B^^ UTTXO P bound ( b < T 
bound) (^^it^^Jg-r -5 w i: fiSlC:i^7feo T V^ 5o 

*:rc_hiB<z):^j^tc J; ?} . mmm7!>^'^^mmm\^M\^xTxo p bound 

U < {iT bound (DA#:6*J7fe^B:*^^-t-^fcfeOit#^T S P E C /-^ 7 

JiT?ife-<fc i P tCii^i^idSx^^;;?. h^sa^ (Group ACK)^-^ 
y h (^#511111 ^^^ffeil^i- 5 fc:«><D^^ i: UT. 11 (21 # S 4^ 

^J1i^M:&5^ TXO Pbound b < T bound :ir 6^ IS ^ x fflff ^^Blld^ 
b(^rNormal Group ACK^Ir^ffl 

tfflC3£li-<fcii9 G r o u p AC K^^ffii-S#-^tJ:j:i^'f§?i^1t^ 



wo 2004/039009 PCT/JP2003/012808 

26 

5:fefe<D^ref±No rma 1 A C K Sr^ffl S #-8- <t "9 Jfe S o 

iS&lClB-^t^. aiW^^^SN o r m a 1 A C K U T ji« ^ 5 

tCf^iTbound (Dmitm^mmn^^^ T delay \^T&\^^mt^mittlX 
V)<D (T delay- T bound) O ^ K ■e + :9- igJ^M Jfc HI ^ # ^ 

5 ^-^t-J^iTbound Oflt^/h $ < T ( T delay- T bound) (D^m^ 

±^ < \^X'>^^fs:i-f flits ^(Dmm(Dm\z-t^K'^'>m-^j:^mmwci>^^^ 

r ma 1 ACK^^M LT^i^^^TP 7!)>. Group ACKtr^^ 
10 UXei^^rft 5 <^)it#lC^# bt > T X O P bound t> b T bound 

JilBO«^{^ J; t) . iijt^c^ A C K^i^?^^lJlji bfcT X O Pbound 
^> b < bound (Dm^^M-t^ r t dSt?^ So 

:*:|§Kl-'0^Sa«WS:^^fe«> _h|S 4" . ±IBcDtf-# 

15 tcs-^v^-cff^:^ h y -A(DSftAtbpr^^j^^^T5 r ^ br 

5 -e # 5 o 
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mi-is miB^<Dy<^ y h:i^^ — ^PKRty<^y hti^^P LR ird^'b 
n=ceiling {log (PLR) /log (PER)} 

irb-C^WU. (fei^3gMfF^B#5g-TXO Pbound/C) •C-^;te>tb5 
m^m^ ±U(DMi±m^\B\mn Xl^i-S ^ X# n 5 ^RQ Tburstmax 
eXT<Z)fc5^W^lr^*^''^ — b (Tburst) t^mv. Tburst 
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Tburst (DMizU (Tbiirstmax) ^-f 5 6^ ^ tBiSa 13 2 ^ 

Of^ bo t J; t) fg^-rSMS D Ui^^I* -CO#*>Nf^:6S Tbound= T 
X O Pbound/C t?^J|5S^;i^5 r ^ jiSii-ft^J^fc S v^ ft M« JK^^JH^jfe 

tSo ■eUT^ ^2^21:^ b^Tburstmax O # ttl ^ <t 9 ^ '^7t<^<fe^B-e 
n=ceiling {log (PLR) /log (PER)} 

^bT^tfcJU. ( ^ ill 31 M fF ^ ^ - T bound) # ;^ tb 5 ^ ^ JtIB 
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f^m^^i^y<—:^hmt)M^ (T burst) ^Jt^U, T burst (7) ffl JJl tti 
r O:^'^^? T burst (DM^iU (Tburstmax) {ZMir ^ 

n = ceiling {log (P L R) /log (PER)} 

^UT^Wb. -eaUiSMfF^^WT delay CO ffi % ±IS (D HI^ n 

r^Pi<^ft^ffij Tmax i U-C't'^0J^^tCai^-r 5 CI ^ UTV^ 

Y V — ^ (DMif:^ h^/V^I^J-hTXOP bound t> U < T 

bound (D^edsvN< e)^^l5fe5^^2^^lJe)''^v^#'^^j:^^±±lB<^^-C3£^6<]'fett 



13 
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^nx-Ati ^ tifcM s D V \:Ln vx Ti m (D Mi^^mmm^^m^ ^ ti 

5 # So 

bfdJdSoT, _b|B(^#^tJ: J; t) , ii^m^±T X O P bound U < 
Tbound <D^^i:;^lU^< ibi^ti:^:^^mhti:^^m^XhmM(Dy<^ y h^^^ 

-blBai^tMJi. P ER(DMci^^fi:m.t . i ^ ^ ^ ic: iii * il 

mm) ^^m-r^ ^ 0 Km^i^xh ^^^o 
15 (D^ts/-?<5r 5. h\^M-r^^mmmmn^'^ti^xmmmKm^-r^ttm 

^ i^xmrnmi^m^-r ^i±m.^^m y^^x mm 5 m-a-i-^ a^t 

^x.S^o-efcSo 

Ufc;5So"C. ilBOfll^lJ: J; 19 . ai it T X O P bound L < 
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Tbound (D<it;d5v>< 5 J&^^^J b J^C V^#-g>^^:/-?<5r 5, b^y^ — ;^ hfitli: 

*fc. ±m(Dm^KM^X . IEEE 

S t d 8 0 2. lle/D 3. 3 2 0 0 2 izUpSOj-T S afS ^ 

-bfEO^^tcO; t) . IEEE S t d 

802. lleXBS. 3 2 0 0 2 tJlagffi ^ ^ 5 CI ^ ^5 1? # S o 
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32 



^ -c 4^ ^ ay « ^ ^ s i" -<# ^ iij ^ ^ -rm ® -c s o 
me (a) :j3j;t;«iii6 (b) ^mmmmn(Dm^Km-t^itm.^ 

|117fi, V— b i: NDBPS ^ OM#'gr;^i-0®-efoSo 

^8 (a) *5J;TJJ^8 (b) T X O P O^"? >{r y h m:^ife ^ 
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-tm^xh^o 
-rmmxh^o 

misi^. ^^wmmizLX^Mci^^^j:mmmm^ mx<Dm mi) ^ 
^•tmrnxh^o 

^•tmwx^^o 
^i-mmxh^o 

mi9n. ':p^mmmKi:^M.i^'^ti:mmmp\^ ^x(Dm mi) 
«t m^^ti^^m^^-rrn'mxh^o 
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EI 2 3 fi. ^^mmm-^^^^'^^^i^'^^^^\ !9 ^-CO^aj l ~ 4 ) 
{il^UT. Tbound fc*;k^i^5S3Sl^r^ t <^M'^'lr^-r^®-efcSo 

gi 2 4 ^^mmm\^i:.^^^^fs^^^'m^n 19 ^ -cc^^y (m i - 4 ) 

\z.^\^X. Tbound h^^^v h ti^^ ^ <^ 15'^ tr^i"^® fe 5 □ 
8^ ^ H Jfe -f- 5 ^6 O :ft ^ <^ ?^ S 

IEEE Std 8 0 2. lle/D3. 3 >5i- U T ^ ffl 
Ufc^aj^^-f-o fc^x.}^. IEEE Std 802. lle/D3. 

^^mmn^mmnn^ ^x^ci (om.^. t s p e cit ^j; 9 £at<75 j; 

5l-tf^t-§o fcfc U:*:th^l;i*5V>T P E R (y-? <5r 5, h 7 — ^) <©ffi: 
fiAMiii (IEEE 802. 11a <omm.m\^^^^X \-t 1 0 %) Sr^ 

TSPEC>'"^77^— t^^tUT^ Mean Data Rate ( R mean) ^ 
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Minimum PHY Rate (RPHY_MIN). Nominal MSDU Size ( B nom) ^ Surplus 
Bandwidth Allowance (Asiirp) €rffiV^S„ 

Normal A C K I. tcm^\^ l^^^v b i^^t.JSliK^MJ&^P^ 

n. 

T normal ( B nom, RPHY_MIN ) 

Surplus Bandwidth Allowance CD -jft ^ # JE b # -g- % 1 

Asurp • T normal ( B nom, RPHY_MIN ) 

T avg = Asurp* T normal ( B nom, R PHY_MIN ) / ( 1 - P E R ) 

R 1 =B nom /T avg 
C = Rmean /R 1 
jK-f h 2 . 

ift^^b5IV>fcitd5c • Tmax t? S PS ^ 5 J: p JJliUft^iiiJ 0 ^ "C 
^^t5o ^wt?. Tmaxf*. a Maximum Service Interval -Cfe 
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5 Tzf V 'ir^iy a :^(D7'^'$f h ( @ 5^) : R (Appli) 

7--/ y ^ — 3 ^(Dft:;k:fF^3lj®NFre : T delay (Appli) 

TZf V ^ — ''y 3 >'<Di:^ iy ^ mM- : T jitter (Appli) 

TZfV ^ — -ya y^rnvtcmmi^m^— h : RPHY(Appli) 

10 V^:&/J^^^iJ^ra : Tinact (Appli) 
y V^^m : P LR 

fcfcbs :2|cafe^T'(:3:. ^^^^ ^ ±t-f S ;^ «> G r o u p ACK 

15 XN'-Jr 5. h c|Jl;:}:3:i2J>-f MP E G 2 -T S ( 1 8 8 ^ b ) i o * 

:i o#'g'iJ:iim^:5Scti:^^J^^jci^ bT^^-f S T S P ECCofYnm 

Mean Data Rate (Rmean)> 
20 Min Data Rate (Rinin)^ 
Peak Data Rate (Rmax)^ 
Maximum Burst Size (B burst) ^ 
Inactivity Interval (Tinact)^ 
Minimum PHY Rate (RPHY_MIN). 
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Delay Bound (T delay) ^ 
Nominal MSDU Size ( B nom) ^ 
Maximum MSDU Size ( B max) > 
Minimum Service Interval (Tmin)^ 
Maximum Service Interval (Tmax)> 
Surplus Bandwidth Allowance ( A surp) 

Min/Mean/Peak Data Rate^ Inactivity Interval^ Minimum PHY Rate 

Rmean= Rmin= R max= R (Appli) > 
T inact= T inact (Appli) ^ 
RPHY_MIN= R PHY (Appli) 

y ^ ^ ^(D^< 7 ;^ lILax Burst Size i-tMI^M (0) i~ 5 » "^fc/-^ 
r7'--fe — 7;^ Minimum Service Interval t>Mft5£ (0) t 

MACJUC^i-^^iHaij^fF^^I^ (Delay Bound) <Dm^s T V ^ 
— i^a^^Tb^hCDMii^B^mM^mi^mir^^'^mTdelaY (Appli) tr 
ZfV ^ — -S/a l^1!>>^(Di:!> ^ m^i^mir^m-^^T jitter (Appli) (D if 

T delay ^min { T delay (Appli) x T jitter (Appli) } 
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Nominal MSDU Size <0 -fit O V n T J* ^ l^^^y h i£.tl ^ ^4 ^ — 
K<D tf hf--f X (Bpayload tm^-t^) ib^ 188X10X8 
S^-efcSfcfex r O Bpayload (TJ^lC^ UT L L CJi. _h{fi:JiO;^- — 

B nom= Bpayload+ (L L C Ji/_h{4Jl <^ — -'^'-^ K) 

P^aStJlJfe S T S P E C fi^ !9 <D Maximum Service Interval (Tmaxi: 
^IB) i Surplus Bandwidth Allowance (Asurp ^^|B) (D2oT?fc5o 
^-TTmax 5 "CfeSliS^ l-Ji<t^ f*. T delay J; 9 ^/^$V^ 

Tmax= T delay/ n 

V h 2 J; t) . Tmax <D ^ < Wt^-t HMtH C i^i 7 (D {i?' 

tK— y >'^^^To-C<tt:5r^ ^ d5-t?# 5, L 55^ U Tmax 

<^^g;6S/js^ v>;^ b y —J>.\^ifHCl^t o -C :^ 'Jr ^ — y 
fc^fdfe^ /h$V>Tmax <^^it « H C b ^ ttAtttg^ ^ H 5 16*^^5 
#V^„ *J^6^J^£Tmax tOffif*. ilft^ ^ H C i: <D O J; 9 $ 

5 r ^ tc: jfe 5 o 

Tmax (D<|i:;i$S^:5ti-tLJi5p:fe||x^ — h tti;/jjg^Tburst (^a:iC^B[tr^ 
<w^/&5-e#5„ ^-f2K-^>'h2J:«9TXO Pbound= C • Tmax (7)51-^ 
h ?> t ^ ^ h fl ^ ti^ ^ TXOP bound/ C = T max t? & !9 ^ m 2 
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burst (DMizi^Tburstmax (Di^it. 
Tburstmax= ( T delay — T max) / n 

n=ceiling {log (PLR) /log (PER)} 
t$\-^^tl^o ;i r-C ceiling (x) x X. Jfe VN:^;lc(^^^%^-ro 
^fcb. _hfBOt^-^^^:*5V^T. P E R oiitJ*ll^lcia*<D3i{t tJ:*5V>-C 

f\-m^tlf!im^^m LT ^>^^^>^CV^ ( 8 0 2. 1 1 a 

i^aJi-ej* p E R = 0 . 1 jdSAMe^jjfe-lii) Sr^ii ur t>m^'fcv>o -tlB 
(Dfin^^i^^mmmi-i. ^m^^ — vmti mm rhuxst ^u-c. t 

burstmax &.T (D^M<Dmt:m^\t. ^<^:x h^Tsk(0 U < ^^'^V^:^;^S , 
V^:^-^|:iT burst = T burstmax ^ -fttff J: V^o 

5p:^y<?^;;^ h [±1 :^ ^ T burst dS^^tbfi^ — ^f:S:N^ij;T<^J; 
^ K^^^ :i tt^X*^ -^-fTburst ^ W iZlJb^M b A:^J ^ tl 5 M 
PEG2-TS(Dlfix 

RmeanX T burst 

X-^^hfl^o bfcdSo TTburst ffl ^ S ^ # ^i^^-? ^ b 

R mean X T burst/ B nom 
-e-^^^>tt^o UB nom fi: Nominal MSDU Size Sr^ UTV^ 5 „ UiS^* 

#M^;lAttTV^f^v^o :^im=i|g^#itf S ^ X Tburst 1^ K tz: ffi ^ H 
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Navg= R mean X T burst/ B nom/' (1— PER) 
t ^^t> 5 w ^ So 

N = floor { Navg} 

t? floor (x) i-t^ ^Tmh^j:\f^M4^<omwc^^-rc 

SkJi-r^y"^ — :^ h t^^lS-tllt, tfr5^<^t^^. -r'&^^*>> Group 
1?: 3fe S fc a?) X Surplus Bandwidth Allowance (Asurp) © -fit ^ 8^ 5£ i" S 

h^v^m*^h(omnMW.<D. mmm.^^^(Dm (Diff t-r^) jj^, c • t 
mm^ ^x^n:^itx\^^o 

period t feSii-ft^tJl^i-SStpe^jf^illft^gtiJ ^ -C^:65 c "C-^ ;t 

J^6<J{C{4 — ^^^^T period rate C- Tperiod <Dmm^^-^^^ - t 
5 o 

;e - -T?4'3»?:$0^»MJ*C • T period <Dmmm^^Wi:<D T X O P l^^Wl U 
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TT period l^liBM ^^TV^ . ^ (DmWf>^ ±^<DmmMm^¥F^^^^ ^ 

^©mfe^tt<^^ '^mm.ii^h(oy^^9tii'^. xxopbound 

5 ;i i: bTV^5;5S, Cttf*i2JlTl::^i-^ 5 J^^l^ife-t?^^ ^^:?i^i- 

5 r ^ ;6S T' # S , 

:bt?> "^^W^^t^ C • Tperiod (D ft *g HI 1 1 ^ 5 ^fc 

TXOPSB«l;i:$>fJU:fc#-^{-t*> IS l^^i" J; p feS^£it<^^Mt 

i^-fttifJ ^ Tic J; fi] >9 ?3tb5 5git*i#-¥^r^<^lllNF5^J t 0 b 
tr^-riifti.^ 1 1 iftbi^i 1 ^mmi 0(D^(D^:k: 

-fitir^/h-fitSr^i?). <7) T X O P bound iy.T"efcSJ&*^ Pyii^ 

-CfeSo f^1t\^-^^m. 1 1 ^Ej^ 1 0 ^tb^ 1 1 <^1tt;i»^ejii:i^ 

1 0 (T^-ffi^^U^I < % i-5o L:^*So -C^<D«:::fc1ii:« 0 UAio^it i: 

1 1 t^^J'Cf^^^J t 1 ^^::33V^T^ff^^jli 11^ HC^ 1 QKO^t^MLi^ 
(Diffmax) t >fe !9 s ^^J t 2 lJ::j3 V^-C^3iSg./J^ (Diffmin) i: ^.e 5 o 
j:o-Cs D iff max— D iff min^ TX O P bound ;6S A "t" 5 # iZl Jb IB 

;5S:^;k:ifiD iffmax- D iffmin 5|r5l5ri:55|a<t»9Bje>*^t?fc5*^b-e 
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ti:iS±W.(OXMi!)'^^m hTb^ti: X ^ D iffmax- D iffmin ^ 

tim 1 1 KTmir ^m^ c<DmB 1 2 irifftt^ 1 1 {^_h^-rsM# co 

-CV^:5o ^UT. aitJbt?51:as — ^etJlclS'fb-rS'^dt ^t^mHt- J; s Jiff 
M<DmM tOJj:^b-Cx^ra{to, to + t} <7)^ij:||^Ij:#-%-$^6 
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mimmH-^^m(Dm^Ui!>^^i^c - t -txo p bound si±(Dmit 
m 2 3 .13 2 4 i-i^ti^n.^^pmmi^m i s ~^ i s \<i^^x^^ 

J^CT XO PfiJ (^^J 1 ) ~ («^J4) ^notcm^i^s ^TXOPfiJ 

^ T l:: J; ^ T bound (om^a^m^^^^^ < e>^^:^fe5 3&=»<^f^^^^TV^. -^iO 

Tbound (DmtM:k^mmm^m^ ^xji^-^^y iy hm^^(om^i^ x 

5lC)feS:6*%^Ufct><D"t?fcS„ :ittfe<^13 36^e>. 4^ 1^ ^ © J; 
5 l^^j^-ft^tfJ ^T^^Tofc t UT t>Tbound O J^S fij Rg $ tt T V ^ 
:^;ic>feit3l^NF^-^^^-ir y b J^JJ ^ OtttI b T « J5 1^ — iPbM 

fj:nttl^(DmMmK^^^X\-±^ TXOPbound (Tbound) 0#C:d5cfj^ 

f^^U^Mt^T S P B C y<7 ^-^f <D^^ MiX T XO P boundC Tbound) 

t\f^^mmm.M\^ts:-=>x\i^^ :z. th^^^^^o Mci^ 

^Ki-itp^mWimi-iTX Q P bound (Tbound) (OW-^s ^^^V ^ \^X 

'^\.\^mii'^m(o^-xm.\ <sr^-rTSPEc^-?7P«-i?Tmax (omwih 

iljSf^^^r^J ^^-fT S P E C/'?^ P« — Tdelay (^limirbT^^ 

S^-^lCf^i, V y -iN;aS^^o:^^<75T S P E C 7 - "Cft/h 

(7? T max O M ^ i: bT^^-TS. t> b < <7> T delay <^)il^i: UT^ 
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X O P ^i^m\^P\ 19 fctt-e J; V^o +'$^Ki^^}i^T X O P ^fiJ Mo 
T t> JblB^Diff C • Tmax mrtJ:*!!^ htl^\t^Wr^\^i^. fp^M^m 
{is -tt^;^ h y — AO^lt A:i^^^g^i"S C • Tmax 0 <>\^i^ 

1 5fc'ltle:^35-f-5 J: 5 {irti:t>^. c is X x:^ T mux (D ci?- iS: < t — :^ 

S o 

b y — trU^tJi^lt AtLS J; 9 I- bfcv^#■^^^:^t. # M ii :^ i" S 

(Dm^i-i'^^M^^^i^^Mismib^ P> T S P E C Sr^fg bf::^|5tt?=fT*?tbS 
tt Atb^tB^-rs ;&^s C • Tmax ^ ^ ^ {i^ U # /j: ^jS ij: ^ 31 i" 5 J: 5 iJi 

mmm\^Mvx^m-i-?>^^xi>^o 

^ mizff'^MM^m t (Dm^ D /h ^ V^ — ^^BT X O P bound X^i^ 
^f^Mi^^if ^W>^U(Dm^m.\^. — j^J^TRB (TXOPbound) ^ 

^tt6o cittieij;?}. mmmi!>^mm^Kn\^xmi^i-^mm^ffun^m 

m-e#So i-5^^*:>*)s ^tc^-^'Jri/ b J:^— ^<©Jt|{Ee^ii5V>ii<t^ s/ h !7 
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f^^. ±mMxii^^ h 1 1 vx c(Dm.(oM^ti^i^ 

Tavg = Asurp- T normal ( B nom, R PHY_MIN ) / ( 1-PER) 
R 1 =B nom /T avg 
C = Rmean /R 1 

t\f^ ^ mm^^<Om^^^fCo Asurp ©-ft*? 19 Asurp' lErfflV^^^-a- 

Tavg' =Asurp' • Tnormal (Bnom, RPHY MIN ) 

R 1' =B nom /T avg' 
C ' = Rmean /Rl' 

J;iTPS (TXOPbound) Sr^tt S ^ (^"Cfco fcJ&S^ TRi t JiPS^i^:^ ^ 

^4 : 0 ^ T 1 bound< T delay, 0 ^ T 2 bound 
^ 5 : 0 < C < 1 

^ 6 : T X O P 1 bound= C • T 1 bound, 
T X O P 2 bound= C • T 2 bound 
^^itiirCs TXOP 1 bound, T 1 bound. T X O P 2 bound, T 2 bound 
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trfflv^T. ^M(o^m tot^bT^^ra{to. to + t} (Dmi^mm 
\z.H-^^ti^mmmH^^m<ommmf>^'^i^rmmc - t -txo p i 

hound ± (Dm ^ . *^o, ±mm.C • t + T XO P 2 bound ^ T <7) ^it 
|g IB^^K#: ^ T S „ 

y/vx ^ ^ ^ J^/N— K7*-f ^ ^<D]^^7*>f ;^ ^ -^C D - R OM/MO 
/MD/DVD^t^^feT^-f ^^i^'OT^xf I C - K ( 7« ^ V - 

ROM> EEPROM. 7 7 y a. R O Ic: i 5 ^ P 

K-r ^<D;^^57i^o~Kffl7'n ^ 7 ^ J>C) "^^ 3»3: 01 ^ 

<^)-e&o T t .t V^o 
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IEEE 8 0 2. 1 1 Kmof^B^Mit^<D X ^ i^. 
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m ^ (o m m 

1 . ^^mmmT!)^s y^-^ mm ^ ma m-d^^y'-'^'^i^^n ^ mm 
m^<D'f--^^m^ ^ ^ ^ ^M^-r ^ t },z.x<^x^^mi^ i o<d 
mmmKo^^^mmt vxy^-^^mm^w^-^i-^:^^^^^- 

n 0 mmmm.:)jm\^^yi^x . 

^'^ommm\^m^xny> ^x hfy^^^^mmmn^^v^^^ c t 
mmm7!)^mm\^i: ^ t-r ^^^'f-'? (o^i^mmf^^^m^T delay 

^1 : 0 ^ Tbound< T delay 
^ 2 : 0 < C < 1 

^3 : TXOPbound=C • T bound 

Sriofc-f-^^ 9 *- ^ C ^ TXOPbound^ T bound ^ffiV^T^ 

'B:M<D^m toic^u-r>^ra{to, to + t} (Dmizim^KU^^ 
ti^mmmi^-¥mm<o^mm.i!)^^\^c • t -Txopboundi^_h(D#:^ 

2 . ip^mmmii^. y'—-^mm^n o aift^^&^bT^-iJ'^mtr^T 5 mm 
mmwi\^<o7i^mm^h \.xf—'^mm^^'^-^^^^^'^=^ - ^^'^^ 

^n^ mmmKn\^xm ^ ^x hfi^w-^^mmmH^^m^^c t v. 
mmmt^i^m \^ ^ t-t ^^^^f — ^ (DMi^mmff^^r^ ^ t delay 
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^4 : 0 ^ T 1 bound< T dielay, 0 ^ T 2 bound 
^ 5 : 0 < C < 1 

^6 : T X O P 1 bound= C • T 1 bound. 

T X O P 2 bound= C • T 2 bound 
Srinfci-^-« :^C^TXOP 1 bound, T 1 bound, T X O P 2 bound, 

T 2 bound SrffiVNT, -ftltO^^ tO^^:*^UT>^^{tO, tO + t} 

(DmKmmi^HM-^iti^i^mmH-^mmfDmmmA^ni^C' t -txo 

P 1 bound &.±(Dmt Jfe t) , C- t+TXOP2 bound &sT(Dm. 

4. _b|B4':^^J^^ ^^5, ±|BT X O P bound % b < ^iTbound ©Jr#:6«J 

vxmMm^m\r^^ ^ t ^#m^-rsi*^<^^ffl i u 3 

5. ±m^^mmmi-i. XXOPbound t> U< t^Xbound (^A^e^^^eflt 

6. Jim^^WMm\-t. T X O Pbound % U < fiTbound 0:irflc6^^j:#C 
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7 . ±^tp^mWMn. T X O P bound (DM.i^^^^^> C • Tmax 

8. ±IStf':*:^J^^^J*> Tbound <D;ir#:Kj liters <^ JJl T max ^ U T * 

9. ±|E4':*:S)^MJ^ X T X O P bound t U < ttTbound (75 ;^^6«Jjfe|l 

vx^M-r^^ t ^mm^t-r^ni^(omm 5 {;iis«<oaimwiii:*-?feo 

10. ±.^^^W4^M\t. T X O Pbound 'fc L < «T bound (Dzir^Kl'fe 
delay (OMWib UT^^-fS r t #m i: -T S It ^ <^ iS H 5 l;i|B^O 

11. ^m^^WMMl^. T X O Pbound % b < fiTbound (D:ir^6!)5fe 

muj; 5 i:i-S^i^x'-i5'<^ft;^513^fF^i^F^J t delay o >t> "t?. ft/h 
v> u 1 1 ieiiB^(^a'ftl^3®:&-feo 

13. ±.^^^mMMi)^. T X O Pbound t> U < {*Tbound O A^e^'^e 
li^. )im^1il>5>^?3<^ TNo rma 1 A C K ^-^ffi i" S G r o u 
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1 5 .lt^(?Df5H 1 Jfcv^u 1 4 iJ:fB^03imWS:^ISfe^^:eb:/ii®ft^ 

1 6 . JifS«f*^J=i^^*^lt:^<^l5ffl 1 Jfcv^ u 1 5 tz:f5^oiifSWa:^fe 
trSiS^-a-l-. _hlBii^t^{*x mm^(D^-<>tr^y h 7 P E R -'■^ <>■ 

n = ceiling {log (PLR) /log (PER)} 

^ bT^Wb. (^maijSfF^^^-Txo Pbound/c) -e-^;te>^xs 

^^^_blB(^ft:^3ll^slH]||:n -ei^-r 5 ^ T*# b tl. S T burstmax 
SlT(D$>^^m^^^^< — ^}'i^:^^^ (Tburst) t^mV. Tburst 

^m^m^i^. ±^mmmit.. mm^(D^<>y^y h^^-mp BRt^^^ 
y hta^^p L R t ib>ibWfm(DMi^mmmmn ^ 

n=ceiling {log (PLR) /log (PER)} 
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t VXmmV. ( ^511 51 Jffi ^ ^ PfO - T bound) t?-^ ^ ^ tt 5 ^-hlB 
tr^i^^'^ — h tl3:t» JiSB (Tburst) ^J^^U. Tburst © ^ l!! ffl 

L R a: d='b0fM(^^;^cill^tIiimn ^ 

n=ceiling {log (PLR) /log (PER)} 

bT^W -ei^iiSEfF^^^T delay <0 ^jt ilr _h IB CO * :^ ft HI ^ n 
2 0 . Ji|B5i{t^36S^ ^<^^y foi^ — ^P E R O ;ir 6<) J^C ^ UT. ai 

mmmxmm\^p BR<Df\'m^n<:>xm^^nfcm^^m^ ^ z 
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